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Abstract of JP2003232769 
PROBLEM TO BE SOLVED: To provide a gas 
sensor element capable of trapping a poisonous 
substance in a porous protective layer, 
preventing it from reaching an electrode on the 
side of a gas to be measured, and maintaining a 
stable sensor output over a long period and to 
provide its manufacturing method. 
SOLUTION: The gas sensor element is 
comprised of a solid electrolytic body 10, the 
electrode 1 2 on the side of the gas to be 
measured provided for the solid electrolytic body 
10 to be in contact with the gas to be measured, 
and an electrode 1 1 on the side of a reference 
gas to be in contact with the reference gas. The 
electrode 12 on the side of the gas to be 
measured is covered with the porous protective 
layer 14 made of a heat-resistive metal oxide 
containing a getter material, and the getter 
material is an alkali silicate. 
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TA>* U IWS^^SMkftTJbS^iL i (N 
a, K)-Si-03Wt^*(HdniLi(Na. K)- 
Si-AL- OM^WM) b77 73HUC*J 
WCMrt*o ,rfL^«Li(Na, K)-Si-AL- 

omt&mmmihwx^i>kmm»< , msnx* 
■fey^ofiOTftKJBS&tfi.* i o o o'GSKtetJvvc 



^TWHWft h 5 7 7° £ti* £ fc T. *?LKffH«fcI 

is* o ts6»fc < * * t Mz^mmm nrnm 
m>&zttfx'*&. its, ±3smimsmt, r, 
exits k ^m%hm¥M<DT]v*-f<n&.xmm- 

£k #•?£*. 

[ 0 0 5 1 ] % 1 ~H 5 Of&BJfcfc^T , ±IB»ie^ 

®mfr^&$>WKimm*'j>'-%:< 1 1, 1 ®rr*£ 

k**ff4Lu (H38S14) . 4fcJ±. ±IBSS«"X 

tpjwffi t mmm&mw.mfr miasma t 

5) . t%b*>, %\-%5mm, m&ztiz!sm> 
mz7v?-miz±%^mummmmi, 
Mz? -y 9 -m z&tiziimmzm Lum&tn 
tttim&mt&zktfTZi {'imtmim 

HS) . 4fc, »i|^'xfflWitE^>y^-ff^#* 
&Z.kifiX'Z% (tBfr4-«H2#M) . *fc. »' 

xfflWfiKiKfi** 7 ^ -w^^fa mmmm mm 

L, JEC-t<0±t**-y ^-ff**4*v^?L««l!«S- 
flttfc*? fcSMW-* £ k fcT* 4 . 
[0 0 52 3 4fe, IHewSffiBt^&KaKHfeTtt, 

*»»t. ^m^ivmmizy -y ^-s^#*^** 

»§■ 2lW±|g(t, o l?Wt±Ma&\MWMM&3 

mmMm&zki>xz&. 

[00 53 3 4fc, S7kS8<0%!B{±, ^y^-tt* 

#*t-*^?L«fsa«^ 1 iex-ffMir*#8rcft 9 , 

-wSffitt. r-f •ybfy^iK##m=j;oTfi i ac:k 
A^C* * . ^>y ^-»&*tr*7L»«H«S' 1 I^Tlf 

. y 7 t-timjimmmmwit-tfk 

HS&tSikj&ff**. *UT. ^7Xt/^8^BJfc 

*5wt , ±ia®ii^'x«ms^E^a a ^ -y 
*4 ^jf^ffi^msftft* 1 ^ * * mmmmmm 
imz, m&immmmm? x -5 t^-y 
* mrmmm *sft 

*Ck*«ff4U^ (IWflll 9) . -f*5b-fe, y-y^- 
[0 0 54 3 4fc. »6~«8««BBtUV^. JJB** 
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tmt (w*3S2 o ) . ztiizx o , muz-y 
vf-tsommtt immiu z t , mm 

m^.<Dwmm±^ii, xati&ix&s. uz^y-vm 

[0055] 

imumn otjc. mmm^x^mmmm^^ 
( Mfiw i ) *w^x-fe yy-m? Hi, hi t^-rr 

fc < , fflfWUBK* lot. 8Btt«jBtttt 1 0 fcfttt 
tfXffllSl 2i±, 02 fc^trt < , ?v 1 4 

i zmuzmmmmmmfr^&^LWumn 1 
Axmhfi, my<v?-tt 14 itt7**y4r<f«« 
-e* o . jtnmrxmi 1 2 1 zimmm 1 4 1 o 

Hli#?Ltt«iW 13 

C 0 0 5 6 3 JaTTPBWcKWI-6. aMlO^-feJ^* 

* 1 ti , a 2 tca^r fc < . #jsp3«s , 3 7 
*58iSiB«*so*? -cfc s . £ ^STOia 3 

[0057] Hi mM2<,z^tZk < , tf^-feVfr* 

fiii, nf*«w«ft 1 0 1 wmwnmm 1 0 taw- 

£-M«3»'xtfJWIl 2&tf£¥#*ffll«ffil 1 
6. JitBKil£#x<IWIl 2*«IS1-Sfc*fc. ttfl 

fetfxnMLmmhmmmmi 3, s 

1 3 £n 5 zammm 1 4 t 4 . * 

fc, ±E^?LWri!lii:M g O ■ A 1 2 O a *t*;na* 
[0058] ±IB^?L®«H1 1 4t±, H2fcwrrrf: 

£ *i <7)r;u s -reem , mmm* tx^iwum 
1 1 4 ftj(«LTv>4 . mziimmm 1 4oji^{± 

1 0 0/imT-&§o 

[0059]*^, m&?immm 1 4 

1 5 At m , mufia —a 1 2O3 , jt«fr 
^mVgtib 1 ). as^w^as^o. 2^ m , 

Wr-Al^s, Mlf^'lOOmVg, £ft 



w<mm t <r>wmm±% <-thz.ttfx*x,m. 
zmmm 1 4 * ?-mmm'®ikm 

mti z 1 s . *fc , ifmcozimmm 1 4 1 

ii^ -x * -tf 1 4 1 C7) L i 4 s i o 4 tfmzti, 7 7 * 
-*f 1 4 1 L«f£iW 1 4 teW**** JBi 2 0 w 

[ 0 0 6 0 ] H3{i, JmotfZ-byim? 1 Sr«b 

feuss* yy-2X'$>h. mm* yy-2i,z, mssa&tffc 
)v*j&mhii^y*rm-\h , m^y-m^i 
*wmth)\tjvy?i 2b*G-t h. isa^isy? 

2 2i±, *>M!»fc79V^2 3 l*RWTfeB»2 3* 
*U KH^2 3c7)T*t{±g»j*xy^yo#Mft 
ff AStiUBiu^*- 2 4 ft*L, JJBH»2 3CD1.U 

A*-2 4(i, XT->'L'XfficO|*ig|5^A*-24 1 fcfttf* 
A- 2 4 2 1 t , JJErt«* A- 2 4 1 fc JTOA 
- 2 4 2 tiiSPSWf^WAP 2 4 3, 244 $ftt& . 
[ 0 0 6 1 ] ±E*JR*^<-2 5{±, ±IBfflg|52 

3 ick Of* it htdzx 4 y*x- 25itm*4 y*rt 

- 2 5 1 WkWfflm 0 ?7*rt- 2 5 2 k Sffli , ± 

ts^-f y^A--2 5 iaw±»r/*^-2 52 am 
KZ^ittmvMivmwz. zlx, mm 
my-V2<7)>s*7 : Jy?22<?)ftmzttL, wm&m 

3 2^LT, ±fB^'X-by-9-*^lSr^#-rs. 4 

w&m, mmtfzm&frt>jmi,t:i#m mz 

««aE«WF26 1. 2 6 2*R»tte. 
[0 0 623 *LT. JJB»WH t 261, 2 6 2{±, 
aj^SX0l±SL'J-m271, 2 7 2K«SKSft)t. BP 
*>, ±I51S«^2 6 1, 2 6 2 fcfcvvt , f=«cOffi^ 
#2 6 3, 264£jg»t26 5, 2 6 6(~MLT^1S 
Lfe„ ^LT±I2SW26 3, 2 6 4{±, fli2S2 8 
3, 2 84tJJEy-Hil27 1. 2 7 2k«S»Lfc3 
*??28 1, 282C0-S28 5, 2 8 6fc«sa5L 
fc. JJB»R*F 2 6 1,2 6 2(i^T^S<7)#Jl«^ 

ffi«fcS3g l, , ±mmm^mmmt^m^titzm- 

bfc„ -?-lt, »HE^fc i o , mum 
?26i, 26 2 t±$em#*im&b±mmtf 
mmm b orafc(± , mtmmmm ttz . 

[0063]-*, ±IEU-FH27 1, 2 7 2fc{±, 

±tmmt yy 2 comMzfafr 3 9 £ 

k* 1 ^, ±Ea*^^281, 2 82t^LTJJBBEtt 
m- 2 6 1,26 2^h5ftA>tL, Wrtrftt^?^ h-t 

2 cr>V§mzl±, ya29 1, 2 9 2 fcRt^LTt 

*W*2 9 3«Mtti. Xb7A°2 9 3l±, JJB3* 
^^28 1. 2 8 2cO»^W±-fl.t><7)rS)D > 
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JJE 'J - H» 2 7 1 . 2 7 2 |Hk®R|ft*ft#t£ fc*> , 
«BtffcJ:oT»JfiS*ufe. a=*2 7 3l±, ±15 

^rx-fe y^*^ i simtb t-*mwmss7 a ^ 

VS>&. ZLX, ±ffiK*-fe y-t 2 \i.±MM%i}*- 2 

2 3 1 1: ioTiwu:y^y«*i*wiciiaufc. 

[0064] J,XhO«jSfc*^&±iai8*fe>^-2l4. 
H 1 t^frfc < , MM *>^WIfC*4H»WttHPt 

fti o^MB^s^xjiMsi lavssaj&irxfimi 
mi 2^m.nxmmtm^)vmw,Ltz^x^y^m 
=f-\ ^rtSLT, tsastfxfflWffii 2 fcSB^tes 
4. t , mwzmm 1 1 u , ^ 

sti* sHSMStaiJKHfc j: - j t£ t hwm^mML 

[0065] 1 *)»3§#£fc 

* 1 0 ML, l*HfilffiWhffllffitaA^lffi«»^ 7 

lB.VWffl&fzm&i2*Wi. owe, JUBttH 
jgtfxfltt 1 2 co«££S3 A 3 tr^X-e^fflt 
±0A 1 2 0 3 ■ M gOXt^ADft 9 ^> 
4*V^TL*TflaWll3*»*Ute. owe, OTct)S 

mx^mum 1 3 *«s *s ?-tt£#tr#?L«« 

Wil4tJBftUfc. 

[0066] iJS^y *-*f 1 4 1 OM*m«#f ft* 
L i 4 S i 0 4 t*£flP;t , #?LW«tll 1 4 JPm^ffl 

mmm 1 3 tsa «t 0 tr * » t v^xitov-fc 

■fcDtfstS-fr, «tt#H»+5 0 0 

°c~9oo°ct-«#(ti)o tots*, 

*. r^sw^^-s 1 4 i*»**s*ut#?L 

[0067] *w*>jer*-ti'-9*F 1 1 A<uar, l i 4 

S i O^Mrfty^-ffi 4 1 *%%M.mmi4 
fc-tr*Uc„ Li,si 0 2 ti7;k$ UttWUvvfe*. Jt 
«WffliifiTt> s i o 2 1 , s i ^g-*<oiSv\ 

B*{4, T)Vij y ^r-f I&a&A#i&f!i& k LTffrH L , 
JHWSrS ij£#fcJ:S&tS#JHtS i O z £££LT 

h 7 >y T-f hZ.<F>t$>, %m i < * h 5 7 7°-f3> 
[ 0 0 6 8 ] J2Lh. *WfcJ:iltf, $«tt#MJtfi® 

wc h ^ -v rsti., mm*fxmnM<\m\m { 



[0069] (»U) 2 ) H»J 1 fcwrt^i: 

s^x-ty^*?*, *s msnsm 
mcommm«fc%tt.2-£x{miti. y-y* 
-ff^a^-tss^fcuttt, wwo. i-i^ 

[0070] S^tffl^fciimwH^t^KiWfeS** 
1 fciBttU:. RKJ: mti&Zt < , $7LJNMM(c 

m-&yvf o~70wt%^ Tjwus 

tt^iimmmcDW. $ ^20-200^ m^igH 
rt-cswts *fe«H i~22 mm ut. six 

«BAffii^OWfflT'}?ML^ 0 jWMHStttt* 2 0 
0 0c cl£?iJ4mtico^V y yx>-i»s- 3 0 0 0 r p 

X4c>^»?OjMB4h-^-ftWUTWfc3*. 6 

oo-ctcttWLfc. %vx, ^yvvkmfthm 
\t, av y y i y >y h^i-t o ic s i (^^y 
>-D^-9-y)^o. 5ccaLfci«^. 
[007 1 ] (HWAfco^TiHH-*-*. KS^yf-SrfU 
fflUfc»JW±, aeWBEtSfLTU -yf-^y-y^SrfiJ 

«*f9® Cff 3 Afcli ■ JJE A tfMKMC ( OTWW A 

HSWaBBt*>*»sbfe'f . WfPA36«H4 t*»*»6«HJi 

wSW^mEtJi^x-teym^oai^mE, WHO A 

[0072] ^JoiSiiTIi, #ISI4t : Sr-i»^x*y-9- 
m z ?*±j&v>Mm&2 o o o c c mtfy y yxyyyo 

T»L, iB7^-HA v ^«fl|ft^ofc. ^k 

nw^imwcn o o a/f -t >ir«aa«Jt* 

-5^, =§-MSk ; Srl»^X-tey-9-*iF^2 0 OPtPeliiM 
LTSi»«i»ALfc. ^Wft. Bffat^ffttWM 
A £$J£ L , WH^tWAttTOMIIA oSMfc 
*fcttfc. i»A(^W0. 1 0. 1 

%JJUb0. 3%*S^O, 0. 3%J2UbO. 4%*}!^ 
A, 0. 4%JiLh£xfc¥iJjgU *lWE«Lfc. 

[ o o 7 3 ] m. i tis-tr fc < , mm 1 4 kfm^iaflk 

», t4*>fe. T^y^WB (K»l~3, Stfi6 
-13, Kfil 5. 19), tSflitt^y* (af42 0~ 
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22), mmm (mu , 5, 1 6~i s > mil 
9omm£&ti+& n fc-rs i asHAttjWLtLfc. 

^^-«36*ft*S*iTVvSrvi«»i 4ttS i WIWA 

, ffiijtPA mmmmmx^ <s»Lfc. 
[0074] ism, 6, 9t^ibs-rsfc, ^ 

IL«t«K!<0JI 3#*SUmtf . J; 9^*7 

< -r * w t x, x *) mtitz s i rnmmm hti 

tzZttfbi^tz, ±tz, imi-dcOtiMk*), ?v 



SKBfi. ^•y^-ffo-irW^O. 2wt%fci!w5rv> 
jfeft. SiB«»ttfc-3V^T«aWW4/hS3&»-3fc. HSI 

*-tWiO. 3wt%JJLt-f ; t§*l>-i:*%*t<, 
[00753 







(wt%) 


If PPc? 
(urn) 


(%) 


Sift* 

mm. 














2 


Li 2 SiO a 


10 


100 


0.14 


0 














4 


Li 2 W0 4 


10 


100 


0.21 


0 


5 


Li 2 Mo0 4 


10 


100 


0.21 


0 


6 


LL,Si0 4 


1 


100 


0.27 


0 


7 


LLjSi0 4 


0.5 


200 


0.27 


0 


8 


Li 2 Si0 3 


5 


200 


0.07 




9 


Li 4 Si0 4 


20 


100 


0.07 




10 


Li 2 Si0 3 


10 


200 


0.07 




11 


Li 2 Si0 3 


30 


50 


0,27 


0 


12 


Li 4 Si0 4 


50 


10 


0.34 


A 


13 


Li 2 Si0 3 


0.2 


200 


0.34 


A 


14 




0 


200 


0.48 




15 


Li 2 Si0 3 


5 


100 


0.21 


O 


16 


Li 2 W0 4 


20 


100 


0.14 


O 


17 


Li 2 W0 4 


10 


200 


0.07 


© 


18 


Li 2 Mo0 4 


50 


100 


0.07 


© 


19 


UjSi0 3 


70 


50 


0.07 


© 


20 


Si0 2 


20 


200 


0.14 


O 


21 


Si0 2 


60 


20 


0.27 


O 


22 


Si0 2 


0.3 


200 


0.28 


O 



[0076] (MII3 ) M5HZ, mtwttxtmttz 

mm 9 mm 14 iwv vc .mitsi msm t n 
RHS&iE»Lfc. nmx i o^ifih^t<, xmmztpfr 

s i mmmm* trmtA, mm a tmt 
ziimmmizmmtiztx, m^mm, wa 

[0077] (Mt«4 ) *Wfc*»*»* #X-fe>"?*F 

«4, mmtfxmwmmo x ? \,z$>nmmm*mi 
t&Ft-x-b H6 tss-r r t < , aiis^xfimffi 1 



2 ^«ffifcf«#ilS?«£if3<f L , fcSMteRW 
fc. *<3tt, y«y^-«14 1^^§*l»ifcT. £ 
BJt«Ml4ftJ««Lfc. 
[ 0 0 7 8 ] £ £0 J: a t LTfW ^*Ffc 

owtotttg*. mm\2twMc?)-%mxmwLtz. z 
fc. m£*)%iti&z:t<, ziimmmtem&V'v 

9 o~20wt%* xmkH -t , £ fc£ 

TLJtftHlfcOJSS k 3 0-3 0 0 AtmCD«fflrt"C^tS 
■fcfetSRL 1~L 1 4 MMIUS. CltL^cOMflfOS i 

WO. 1 0. 1%W±0. 3%*}1£ 

O, 0. 3%iilk0. 4%*«£A, 0. 4Jfla±*X 
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[0079] H*J: >3 jath.* Zk < , ^7 ?-#£#?L 

y-y^-«sWMrS#iTVvSrv«ftL 1 4J4S i»#» 

fc. *fc, K»L13KjW»&«HI4. 

WO. 2wt%t^^J6, S i IffiSSttfc-o^ 



t tmt 1 < , mMwmr>m*-%> 50 u m&±t 

[0080] 
[*2] 







(wt%) 




(%) 




LI 


LitSi0 4 


5 


200 


0.14 


O 


L2 


Li 2 Si0 3 


5 


200 


0.14 


O 


L3 


Si0 2 


5 


200 


0.21 


O 


L4 




5 


200 


0.21 


O 


L5 


Li 2 Mo0 4 


5 


200 


0.21 


O 


L6 


Li 2 Si0 3 




200 


0.27 


O 


L7 




0.3 


200 


0.27 


O 


L8 


Li 2 Si0 3 


10 


300 


0.07 




L9 


L^SiO! 


15 


200 


0.07 


© 


L10 


SiO z 


20 


100 


0.14 


O 


Lll 


Si0 2 


20 


50 


0.27 


O 


L12 


Si0 2 


20 


30 


0.34 


A 


L13 




0.2 


200 


0.34 


A 


L14 




0 


300 


0.48 





[0081] mmn 5 > *m\±, m&fetrzm&n 
[ 0 0 8 2 ] mz, tmmmtfzmmw&mm 

0X0 £75X?mi££ *) A 1 , o 3 • M g OXt*^ 

fc. ?vf-#k%&yv?-wmmtiL#i 
mmmt ix l i 4 s i o 4 1 , «!i7i<^ftffl l 

fa. 

[0083]icoJ;o £ftH LTt^'x-b y-tfSi^tttg 

£H!»J 2 fc^T^TfMf Lfc fc i 5 , L i 4 S i 0 4 
ft 1 0wtX4tJ5t, ftHSff^Sr 1 0 0jum-C*4 
tf^VltSFffctJVvC, Mf|ASHW«il4%, Si 

j; 5 te*mtefrfrmmmfrt>mwmzimtztfx*: 
[oo84] mtmi6)*mmmM5bmwdz, m 



«*#fc. £ c: -tfiy 7 * -MWMfm-ftt LX 

Li.sio^, zimmmmmt lxm s a\ 2 

0 4 £JBV>fc. 

[ o o s 5 ] c\e>£ o izmiiztfx-byvmwmz 
tmm 2 izTFctmxmiti Li&kz.z>, l i 4 s i o 4 

fclOwt 1 0 0// mT*S 

a«WAtt bottom it mmcoui^mtz . c: « 
[affiw®*»j5] 

[Hi ] UttM 1 fcts ft* , *"x-fey-9-«^^S|HJ!ll 0 

[H2 ] mmm 1 fc*j»ts , ^x^y^^ws^Bji 

H. 

[ H 3 ] 1 fcfc ft S . ^ -fe >"t«-? £ l*JK Lfc 
^•x-fey^lMBHH. 

[H4 ] HWJ2 fctJH-4 , Mff A ft^-r^H. 
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[H5] «W!3fc*5tt*, HWAWSSftfrfcS i W 
[07] ftfcWfcfcttS, #7L«fiMW<0±ta^lHk 



1 . . . tfX-fey-tSHS 



10. 

11. 



14. 
141 



















.wet a 



■>— 14.5 — > i)— 
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